Cyclic Vomiting Syndrome (CVS) has been linked to episodic migraine, yet little is known about the precise brain-based mechanisms underpinning CVS, and whether these associated conditions share similar pathophysiology. We investigated the functional integrity of salience (SLN) and sensorimotor (SMN) intrinsic connectivity networks in CVS, migraine and healthy controls using brain functional Magnetic Resonance Imaging. CVS, relative to both migraine and controls, showed increased SLN connectivity to middle/posterior insula, a key brain region for nausea and viscerosensory processing. In contrast, this same region showed diminished SMN connectivity in both CVS and migraine. These results highlight both unique and potentially shared pathophysiology between these conditions, and suggest a potential target for therapeutics in future studies.
tiate these two linked disorders in terms of neural pathophysiology.
The aim of our study was to investigate the functional integrity of two brain networks that encompass insula cortex, i.e. Sensorimotor (SMN) and Salience (SLN) Networks, in CVS. While primary (S1) and secondary (S2) somatosensory regions included in the SMN play a key role in bottom-up somatosensory processing, the SLN is thought to appraise the relative importance (i.e. salience) of internal and sensory stimuli, 13 both visceral and somatic. Moreover, both of these networks are central to pain processing in the brain. 14 For instance, a previous study found that evoked deep-tissue somatic pain involved reduced functional connectivity of the somatotopy-targeted S1 area to SMN, but increased connectivity to SLN. 15 We hypothesized that (i) CVS is characterized by altered connectivity between these brain networks and viscerosensory processing brain areas, and (ii) similarities and differences in brain connectivity between CVS and migraine patients will highlight both the shared and unique pathophysiology underlying CVS. 
| MATERIALS AND METHODS

P=.29).
Functional integrity of SLN and SMN was assessed using intrinsic network analysis of resting state fMRI data. Heart rate and respiration were monitored and used for physiological noise correction of the fMRI data. The data were corrected for motion artifacts, spatially smoothed (FWHM=5 mm), and high-pass filtered
Key Points
• Cyclic Vomiting Syndrome (CVS) and Episodic Migraine have been suggested to share pathophysiology, but no studies have yet compared these conditions.
• CVS, compared to migraine and healthy controls, displayed increased connectivity between the salience brain network and the mid/posterior insula, a brain region important for viscerosensory processing. Both CVS and migraine displayed diminished insular connectivity with the sensorimotor network.
• We identify both CVS-unique and potentially shared pathophysiology between CVS and episodic migraine, highlighting the middle/posterior insula as a potential target for therapeutics in future studies.
(f>0.008). A dual regression Independent Components Analysis was performed to identify SLN (Fig. S2) and SMN (Fig. S3) 
| RESULTS
The whole-brain analysis revealed that, compared to HC, CVS demonstrated increased SLN connectivity to a cluster encompassing posterior/middle insula (p/mINS), secondary somatosensory cortex, and superior temporal sulcus (Fig. 1A) . A follow-up ROI analysis of this cluster evaluated connectivity relative to migraine, and found a signifi- F(3, 35)=3.44, P=.027) (see Data S1 methods for more detail). These findings strengthen the conclusion that increased SLN connectivity with p/mINS is unique to CVS, while reduced SMN connectivity to this region may characterize pathophysiology underlying both CVS and migraine.
| DISCUSSION
The results from this study elucidate alterations in brain physiology 
